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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the washing technique of a silicon wafer and its 

washing approach, and a using ozone water in detail silicon wafer. 

[0002] 

[Description of the Prior Art] Conventionally, the natural oxidation film was formed in the front face, and the silicon 
wafer after washing was supplied to the device process. This is covering an activity silicon side with the natural 
oxidation film, and is for preventing adsorption of a contaminant etc. 

[0003] The washing approach for obtaining such a silicon wafer was growing up the natural oxidation film into the 

fi-ont face by SC2 (HCl/H 202) washing after the soak cleaning for example, in HF solution. 

[0004] 

[Problem(s) to be Solved by the Invention] However, if it was in such a conventional silicon wafer, the technical 
problem that boron was contained in the natural oxidation film at high concentration occurred. For example, it was 
two or more [1012 //cm ]. Therefore, this boron B might do the bad influence at the device process. 
[0005] 

[Objects of the Invention] Then, this invention sets it as that purpose to offer the silicon wafer which eliminated the 
bad influence in a device process by offering the silicon wafer with the natural oxidation film which reduced surface 
boron concentration. Moreover, this invention sets it as that purpose to offer the washing approach for producing the 
silicon wafer with the natural oxidation fihn which reduced boron concentration. 
[0006] 

[Means for Solving the Problem] Invention according to claim 1 is the silicon wafer in which the natural oxidation 
film with a thickness of 5-7A was formed on the front face, and is the silicon wafer which managed the boron 
concentration in this natural oxidation film or less [1010 //cm ] to two. 

[0007] Invention according to claim 2 is the washing approach of a silicon wafer of having made this silicon wafer 
immersed into the pure water containing at least 3-10 ppm of ozone, after washing a silicon wafer with a rare fluoric 
acid solution. If 10 ppm is exceeded, immersion time amount becomes long and control of immersion time amount i 
difficuh in less than 3 ppm. The silicon wafer after HF washing is made preferably immersed for 15 seconds into 8 
ppm ozone water (to let 02 which electrolyzed ultrapure water be a raw material). 
[0008] 

[Function] In invention according to claim 1, since boron concentration was reduced, the bad influence in a device 
process will decrease sharply. For example, management of dopant concentration becomes easy and formation of the 
device of a request property becomes easy. 

[0009] In invention according to claim 2, natural oxidation thickness can be made into 5-7A (0.5-0.7nm), and boron 
concentration can be reduced or less [1010 //cm ] to two. Metal contamination of a silicon wafer fi"ont face can also 
be reduced to coincidence. For example, concentration, such as aluminum, Fe, and Cu, can be reduced less than 
[ 109 //cm] to two. 
[0010] 

[Embodiment of the Invention] Hereafter, one example of this invention is explained with reference to a drawing. 
Drawing 1 - drawing 5 are drawings for explaining the washing approach of the silicon wafer concerning one 
example of this invention. Drawin g 1 shows the relation between natural oxidation thickness and the immersion time 
amount to ozone water. Drawing 3 shows the relation between natural oxidation thickness and the immersion time 
amount to ozone water. Drawing 4 shows the relation between boron concentration and the immersion time amount 
ozone water. 

[001 1] The ozone water washing station shown in drawing 1 connects the ozone water generator 12 with a flush tank 



1 L The silicon wafer 13 after HF washing is held at a rack 14, and it is immersed into this flush tank 11. 
[0012] The relation between the concentration of ozone water and the immersion time amount of an ozone underwat 
silicon wafer is shown in drawing 2 . This immersion time amount is time amount required for the natural oxidation 
film of a silicon wafer front face to grow up into 5-7A (0.5-0.7nm). XPS with well-known measurement of natural 
oxidation thickness ~ it is based on law. Moreover, washing processing with a rare HF acid solution is performed to 
the silicon wafer immersed as pretreatment. The condition is HF:H20=1 : 1 00. The range of 3-10 ppm becomes what 
has suitable natural oxidation thickness and boron concentration so that this graph may show. Measurement of boron 
concentration is performed by the well-known SIMS method. 

[0013] When the silicon wafer after HF processing is immersed in 8 ppm ozone water, the growth rate of the natural 
oxidation thickness is shown in drawing 3 . measurement of natural oxidation thickness - XPS - it carried out by 
law. Consequently, it has checked that desired thickness (5 A or more) was obtained by the immersion for 15 seconds 
[0014] The relation of the boron concentration in the immersion to the same ozone water is shown in drawing 4 . In 
order to hold boron concentration in the suitable range, it tums out by the time amount for less than 15 seconds that i 
is good. In addition, measurement of boron concentration is based on the SIMS method. 
[0015] Moreover, the following table shows the relation between boron concentration and PN reversal property. 
Boron concentration shows that the property of PN reversal is changing. In addition, measurement of PN reversal wa 
performed by measurement of well-known leakage current. That is, when P type, a 10-ohm silicon wafer, and N type 
and a 10-ohm silicon wafer are made to rival, leakage current is measured for PN reversal of the lamination interface 
Degree table shows the measurement result. 



[0016] 




Table! 








10»«/cm' 


10096 


10" <B /cm' 


0% 



[0017] 

[Effect of the Invention] According to the silicon wafer concerning this invention, effectiveness, such as raising the 
yield in a device process, can be done so. Moreover, the silicon wafer with which boron concentration was reduced i 
producible. Moreover, according to this silicon wafer, it is effective in the ability to also perform lamination good. 
Moreover, on resistance by VDMOS can also be lowered. 



[Translation done.] 
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